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COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the 
manufacturing method of an organic EL 
(electroluminescente) element comprising an organic 
stacked film with low cost and high characteristics and 
provide an ink composition capable of manufacturing this 
organic EL element 

SOLUTION: This manufacturing method of an organic EL 
element having structure interposing a hole injection 
layer 120 and an luminescent layer 106 with an anode 
101 and a cathode 113 has a process in which a hole 
injection layer 120 is formed by applying an ink 
composition containing a hole injection material made of 
an organic compound to a specified region on a 
substrate by an ink jet method; and a process in which 
luminescent layers 106, 107 are formed by applying an 
ink composition containing a luminescent material made 
of an organic compound by an ink jet method. 
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****** h * t) -f&fli- 

2 ] iuIB*«£E L*?*«aS«U:t:«»©IB* 

Kit* ^PSBHO^tiilBiEJLttAMSrfHuIB^te^ 
httmLii?zm#m 1 IB«©#«SE LSK 

immrn 3 ] bmbw^e l &m&±izm%i(Dmm 

©»M5!taxg^igT, tugBEFL&AJlfcs BuHB^Tfcg 

**dw- s t ittmt-t % mim i ib«©#^e l jr 

[ff mm 4 ] Bu83#**fb-&*37> 5. tt 3 T£?Li£ Al**4£ 
BK ^^KfAMOjMKftlNcbT, IE?L}±AJf £f» 

fc"T*ilt#3i 1 f3«4©#«SE LJ*?©»3t*ife, 

5 ] iiuiB*tS<bi^37> 6 & S IE?L&A*t#4£ 

SW±^fb£i*XIE?Li£AJi£f#S;ii:> SOT»IB# 

c: t ztrnt? zm mm 1 8bs©w$&e l?h?© 

tr*>*»0»©ttflM» t l~2 OmPa • s, JlHSSTj 
tf20~70mN/m, -O^^i y Y-^v Y<OJX 

jitm&mm-rztmKLtt-rzmMftwa o~i 7 o° -e 

i:^^i:-r^|f*J« 1 7525tB«©^-rft7>£ 
83«©W*IE L3R^©»S*as. 

1-10. 0wt%T-$»5Ci:*#mi:-r€>lt*^6fa 

im&m 8 ] tuiB-f y?mfm<DmmB.ft 0.001 

~5 OmraHg (m.U) <D'J>H < t *)-«©««t**tf 
ifcfe«f«i:-rs»*«6Xtt7E«®*«EL*?. 

StttSittj&j&T' 3 ^£ 1 1" 3 it^JH 8 8338©* 



(2) 

2 

[g|*£ l 0 ] Buffi* U =i-;i/^-^ 

^SiWft^toci 6M9 ©wr 

ft*>£83*©W$IE LJR?©«S#as. 

[sf*s 1 1 ] HutB-f ytmwiMifivm.Tfr-i-fr* 

2 0wt%tlT^trCfc£#gtfc^3H#ia6;5Sl 0 

©v>rn*KiB«©^E L*?®sj3a^ac. 
im &m 1 2 ] Btjsa-f y^mmmifiiEJL&xftn^ 

watfc-r zm&m 6 ib*©*^e Lmttsmum. 

[if«l3] S£flMSYb&li;LT^>7jyru> 
^*#**-*£fc*i«Kfc-rsai#«l 2 8B«©#BI 
EL^©ISjg*^. 

immm 1 4 ] mmj y^tmmimmm^^ts^ 

*5i^©t§«i*:©m(iB^$:^trCli:*#Sl[i: 
"T 6 IB«©*ME L^^©S3g^^„ 

[it *@ 1 5 ] mmftftMnt LTig^fe^^ h- 
©w^e Ljit^osja^as. 

[gf 1 6 ] if mm 1 1 5 ©^-f *i*p£fB«© 

[lf*IB 1 7] mmE L^?©S3t^43V>T'f 

£^tK >^ffiJ*^T*$>^T^ JteJKAs 1 ~ 2 0 mP a • 
s, mm3&t)&2 0~7 OmN/m „ -f>^^i>^h 

H©yx;i/HS«fig;-r5«^^-rsg^4^iAS3 0 
~i 7 o° T'*bzzt*&mt-tz>j ytwmio 

3« [i*S18] S^feS^O. 0 1~10. Owt 

%T'&z. tztrnt-tzmmm 1 7fB*©^r >*mm 

Wo 

[lf*lB19] M^E-tfiO. 0 0 1 — 5 OmmHg 

zm&m 1 7xt± i 8 i3K©-f y^mm% a 
mmm 2 o ] mfiB-Y ytmmmcommmtT'v v > 
tt««fiH4^T-fe set *<\mtmmm i 9 tB«©-r 

immm 2 l ] hu1B</ U =i -;ux-^;i/|R^*^tr 
40 ^ii^ltSlfc-rSif^JSl 775M2 0©V>-Tfl7>t:-<> 

[if*Jl 2 2 ] <g^T;i/n-;u^ 2 o w t %UT^tr 

^kt««i:t5»*si 7^S2 ii3«©-r 

Wo 

im&m 2 3 ] HuiB^r >*mmv!>ifijEiL&Attm*-£ 
tmt-tzm&m i 7ia«©^ >^mmw 0 

[if*IS2 4] mtimmi£\sXi/7>j]y7n)> 
so ^J^W1-SCt&^Sti:T^if*JSl 7I3«©^> 
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turn®* 

in&m 2 5 ] fidta-r y^mmmm^mn^ts * 

©fife?), bt* tf'J (^77xXl,>K 

•tzmim 1 7 E*©>f i/tmim. 
im&m 2 6 ] mmft?tttMt LT<&fr?&m& f- 
ybfc*©*«ffl-rac:i:*waki:"rsit«ai2 5i3« 

[Q 00 1] 
[0 0 0 2] 

©§B#8* j anjiiLTV^. f«EL (il^ h o;i> ~ *-t? 

*2:bT, Appl. Phys. Lett. 51 (1 
2) , 21 September 1 98709 13^ 

S#l££:, Appl. Phys. Lett. 71 
(IK 7 July 19 97034^-^?^ 

{0 0 03] fb©*g!i: UTfcM£fl^**tt4ftfli 

m^^->©^^abtS*S^fe© 

frog^fc: -n > fifix- % S d t *> h ■< > * V x * 

HPF'7-2 3 5 3 7 8 N WHPF 1 0- 1 2 3 7 7, ttffl 
¥10-15398 7, <&m¥-l 1 -4 0 3 5 8, &m 
¥■ 1 1 - 5 4 2 7 0 UPK^ftT^So 
[0 0 0 4] ££C*8SELiSi^T*B:, «3tt»*x 
tt*lS±**Sfc«>K:, J£?LffiAS*fcf±iE?L«il^S* 
HMfc^WOBBfcJBrt-riifcii^^^nTV^ (A 
ppl. Phys. Lett. 51, 21 Septe 
mber 1 9 8 7 ©9 1 3^— i?) . tit*, rt*>7 7 

7x>i#^iJ7-'J>i^ (Nature, 3 
5 7,4 7 7, 1 9 9 2)&fflt\ *-K>=J— KfffflSfc 

fettiE?L^jiet bT, y 1-^7^ >mm&*mm-e 

[0 0 0 5] 



4 

[0006] -r h*^tt^w?ajT'j&?)o b 
^©tijit^v^T, -i >zwm£^x&<&m¥ 1 1 

-40 3 5 8, fSMspl 1 -5 4 2 7 0£flBttSftT^ 

y ij ©W»jfe*«tft«ffl bfciHfiK%isf3«^n 

TV^o DMFttgfc, B„ ^i/^unw-rs^tttcFpg 

(PPV) £fflv>si§i^r, PPVSulg&iift 
$ fe, <&iz# >; -b u >fcti&*-r 3 ©**HitT & s . 

[0 0 0 7] £fc> ^*-^>y©#fl¥f&£±tfSfc 

^^tt&^^&stv^fcBasfc^b-t^So 
[0008] -f^^x-yha®^?,^ 
^*«m&*s-rss^, *&fi»©«jg#T«sJi©# 

tttlEJLaAJS (gfettiETLttiSJI) <D±lzftftmitB 

[0 0 0 9] ^dT**^©»Si:-r5i:^3(±, It 
ffi, *SBfH, fin* hTf1*tt®«nfc*«MIJiffll*»6«: 
30 S*^EL^^S{3St-S^^?»VC^nSqJf6{ct- 
s^f >^ia^«!)^a«-r5i:c:5t$>So 
[0 0 10] 

HWBfclBifer 3 &»©*«!] fcasiHCMxHU TIB 

( i ) ~ ( 5 ) ©#«se Lsn^©a»e*ife* s Jt«*n 

So 

[0011] ( 1 ) IEJL&AJ1 i:38ftJf £, R&feteitf 
PS®T-3«SLfc«jg©*r*IE L^?©S!3i*^t-$.^ 

WB*^rtff >««r^^x-? bisect as 

^■TSW^E LJR^©»ja»iS. 
[0 0 12] a»*att*«Mb-&«*»e»«:*iE?LttAH 
aiWRJIfiJi©PI»*-f >f S?x» h^T-^bfe*)© 
T-*S, <P<PS*^C«t!5, «««^ttT*T©#«W 
<&}fM1-S^i:* s -C'g, *&v^"rn©JBfe*i^ttiBi:-r 
Sii*ST-§S. 

[0 0 13] ft, *^(c*5l^T, iE?LaA^i:<±, [B 
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[0014] ( 2 ) *«E LSil?#S«±fC«£fc©lIif[t 

^ff^-rsct^^t-rs (i) (DGmELm^cDM 

[0 0 15] (2) ©£i££«fc!K H&S&TfcB* 5 
[0016] ( 3 ) L Jfl?#*&±£it&©iIi?SI 

^-rs^-esti, &&±immmm*mxz>mm* 

fc&rzziiitimt-rz (i) ©t«ELi?cDis 
[0017] mm o) ®^{3<t»3, a«±t3^Si© 

rS*i&©»o£tt^ir3;i^#T*^ -r>^x>>hi£ 
?iS©«»i * - - > rTIS i: £ 3 o 
[0018] ( 4 ) iluI3#«iMb-&f!lfr h £ £ IE?L&A$t 

tr-f ^lastos-f >^^x9 h^t«t 5^bfe 

*¥sWLh-fh (1) ©#$6E Lm?<DMmJ3&o 

[0 0 19] mm (4) ©#&£<}; 9 ms©#tt©iE?L 
&xm&vmftm t \,x<Dmmmwnm^mmr^ c t 

[0 0 2 0] ( 5 ) BulBW^b^)^ ?> & 3 IE?Li£ A« 

tz'&, zh^mm^zvmjyt®sm<Dttn*Mt 

B5*i»^i:<£^J:-rs (1) ©*«&E LfH?©*Bg 

[0 0 2 1] Si (5) ©#i££«k»), ffiftfc$Sfi£W 

[0 0 2 2] Xf&WlZXtltZ, T83 (6) 7bm 

(15) ©>f >^>Sfi£^iltt^n5c (6) W^EL 

X, ttSi ! l""2 0mPa • s. *ffl!fi^4 s 2 0~7 0 
mN/m s -< ?m h'w h*O^X;H^I^t 
SWCWSgUfttfa 0-17 0° 

[0 0 2 3] (6) (Dj>?W8.®£±h\Z, tttz 
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[0 02 4] (7) as^^^o. 01-10. Ow 

t%x&ztz¥m.£-rz (6) ©-f>*$£/?m> 
[ 0 0 2 5 ] mm m <D+y #im%B£:£to&. << > 

io [0 02 6] (8)1^0. 00 1~50mmHg 

5 (6) xtt (7) ouyzmam,, 
[0027] mm (8) ©-r >^ffl^«gc«tnt£s -r > 

Cli:#T'£, yX;b?LT'©gggS»3^^<-rcii:A s T-t 
S. 

(9) flWB-Y ^ffl^CSHM^rD b >ftS#fiH£ 
(8) ©v , irfta»©'f >*ttrii 

!o [ 0 0 2 8 ] Mm ( 9 ) ©^ >*»a»fct, IE?LaA« 

[0029] (10) r3-;i/:n-^;i^B&£^if 
dhSr^t-T?) (6) 7iS (9) ©wm*<ZW>* 

[0030] mm do) ©-f yi?m&mz&tit£, 4 

\^±t^Z.tifiX^ho 
30 [0 0 3 1] (1 1) &Wl7)\'-3-)V^2 0wt%tlT 

$tfCi:*#Sgti:-r5 (6) #2 (10) ©^-fna*© 
ytrnmno 

[0 03 2] gift (1 1) ©-f y^mmmtz^na. w 

[0 0 3 3] (12) MSB^T >»fi«**«iE?LttA*m 

>8l#fri:^ 'J X^ * >^©S-^5^^tr ^ 

<o (6) ©-f >*ttfiMfc. 

[0034] (12) ©-c yzMsm^zntf., n 

[0 0 3 5] (1 3) Ht:«W<WRli:bT'>5>*y X 
Vy#fi\&-£G-r2>Ziit:¥mt1rZ (12) ©-f >^7 

[0 0 3 6] iiK (13) ©-f >^lifig^*fflV^^ 
ftlZjytP^y hmz£*)mifi-t2>Z£X\ #«IEL 
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[0037] (14) mm y^mmaim^n^ 
ssch-rs (6) ©^ 

[0 0 3 8] %m (1 4) «£*U£, 1$ 

[00 3 9] (15) mftftlttmt bTfi^ffeJR* 
H-rufc*oft««"r4cikft«K»i:-r4 (14) © 

[0 0 4 0] ik (15) <Djyi?mj&ya£.&tit£, ft 

[0 0 4 1] ±13 (6) 7iM (1 5) ©'f >^«jsKW 
tt, (1) 75S (5) ©*«EL*^®«Ji*iS 

t*3Jj-SIE?LttAJi^JtJi©JKfiKxet*V>-CiiKi£fc 

[0 0 4 2] g=7c, *«WCJ:ntf, ±t3^t«t!)f# 

e>nts iw«iffl*«iELSR^<«t«*n5« 

[0 0 4 3] 

[0 0 4 4] *9tm<D4>irVx.y h*iCC«fcS#«»E 

cjs»*fett^«**&-f >^ffla«*% *>*^xy 

BB©^fc&#**ltfVH^©T*iB«©irafc&oT 

[0 0 4 5] #»H©ffl«EL*?fcSJfi#»fc:*5^T 
««Sh5'f>fJ'i!' bffl^v K©«j§&0 1 *J:iF 

tf^r>U7U©^X;^l/-b 1 1 3 fcft 

mz., WBttttttjaw (uif-^-^i/-h) i 5^^ 
hzm^nr^ho ;Xfr7\s-Y i i ££fttiu 3 
fc©IHfctt, tttOffltf 1 sct^-caR©^ >*si 9 
k*fflt) 2 1 i:A J ffM$ntv^<, -f >^^1 9*S«fcW 

*»5 2 1 ©rtwtfcWMB©^ y?wm>xmtz$tix 

*0x Y>*S1 9k*»0 2 1 i:ttttl&P2 3£tf*b 
T3iIbTU3o yX^l/-M lttt, -f 

©>»X;i/?L2 5 4 s IS!tte)nTlr>S < , -f>*^xy 



(5) 

anusi ao-f^ai 9fc#fti-.s®i:H*Mi©®± 

[0 0 4 6] d©E«^?2 9«i-^©«fiB3 l©ra(3 

ffiBU Itt5tfftl?2 9*^{R!it^m-rsia 

fc, KE«^?2 9^jSKi«l 3Jii:*)t7c©^^M 
5„ cnt«fct)£im 9fc55©§«KM3fciM>^ 
1 9 rtSP©^ >*<BdWB©£E##±# U -/ X;b?L 2 5 

[0047] 3a*, yx;i^L2 5©)aa»K:tts 

^12 6#»t*&nTV>3. ^X;i/?L2 5© 

JiagBlix H2fcj^-£3fc0!l*.tfNi-^h57;i/a- 

jo £>*iTV>2><, 

[0 048] *ftf!l3©ft«IE Lm*<DWLMJjmiZ&^ 

[0 049] ^>«WKWSKttl~20 
mPa • sT-fe-pt, 4$££f£b<i±2~8mPa • s 
T*fe5o 4 >*»$»©*&*# ImP a • s£9T?&3 
i§^N ttWB©^#BJ^fc4tf:&»!>T?;ft<* 

30 2 0mPa • sfcjH*5»^ >>XA3l*»&-f 

;i/?L£*£ < r««©Sta©tttK*Kje'*"S&K#£i; 

[0 0 5 0] ^>^fflfi!c^©a®3S^a;$f*b< 
li2 0~7 0mN/mf$i^t> UlCifJ U<li2 5~ 
4 5mN/mT-&2>„ Z.©®H©^S3i*fr?>c: 
«t^)x -T>^ti:tti©|^©fRfTffiA i ?)^Wx.5iIi:)bSf& 
«o So at®3I;tj#2 0mN/m*g|T'fei)^> -f >?mM 

®<D;x)i*n±X'<Dmti\iifim*-?z>tzisb, 

b> ■fe*>5^©m**)i^<^So ifex 7 0mN/m 

so aittc^i). 
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[0051] -r yzitiLvYm^v KCttit&ftfc-f > 

Mfttt»SU<»±3 0 ,> -17 0° T-fc^ ^{Cjif^b 
<fc£35 0 ~6 5" TifcSo -f C1©36B© 

&3o £©*&*&:£# 3 0 ° 5feHT-«5«^-; 

tzo i7o° -< yzmmhsxMKDm 

MWtSD, yX;i^T-©*-*A*©ff£R 

[0052] ciciT-nifTttA 5 ?)^^ -otmmvozffi 

[0 0 5 3] >^ffi^tl©SM^Mje«±, «fig«5^ 
K^fbTO. 0 1~10. 0wt o /o#!lfSb<, 0. 1 

~5. owt%#jgK#£ iu. »s-i£«#{g-r£3 

O&^T b^V>D±t±Jttt^#S:-^^S 0 
[0 0 5 4] ±8EHS#I±S£T-©ME# 0.005 
~5 0mmHgCD'J)4< i:*-oW±0^1i:M*fe 
fct#f!cbT^3.li:#M£bUo ?6££<^MJ££;BU 

zztizxtj ypmmaft; x;u?lt-^su ti«i> 




BS#©tt*#jg;i5£h£l»<-c:fc#T-$.5o 
b*U sS^JE#0. 0 0 5mmHg£T@].5<fc?£?g 

[0 0 5 5] ^CDio^^tbT^ 
h>, N-^f^DUb'V (NMP) s 1, 
*\«> - 2 -HT? m 'S? J > (DM I") * SITCOMF 

jbT-fe^— h (CA) \ ^;w;i/tfh-;i/7-b7-h 

> (b c a) i&iz<D>fV3-)te-T)vmmi*mihti 

5. CA, BCA*©jgJltttrill»tt*feH , *jjSi^t.^a 

[0 0 5 6] — (Me OH) , ai^y- 
;u (EtOH) , xntr^TVUi— )^(DiSMT)V3— 

t^fc4&, 2 0wt%JiTFT*$>.5£i:#M£bUo 

[0 05 7] ft, ±ie©«ttUu #«IE LJfrFfcjfeV^T 
lEFLttiSJB * JBriM" S Wr&<D la]® £fltfi£-T S IE?L«ii£# 
*4©<m$fc bT*»®T'$.-5. 
c [0 05 8] JWT> *«W*^lW«t:t&"3TMt»IBt: 

[0 0 5 9] (fUfc«| 1 ) *dKft| 1 Bt«E L J*F«DK 
[0 0 6 0] *^BgT'tts IE?L&A*mfcbT, *U?- 
[0 0 6 1] 

[fti] 



[0 0 6 2] tPSS (^'J^5^l/>^;i/7*>l 
[0 0 6 3] 




SO3H 



[ft 2] 
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[o o 6 4] <Dm&®>*m^tzo ^ne>^wha>p 
x&, * u 7- u x * >j wbim e s? >t$ 



72 



[0 0 6 5] 





«»* 






PEOT/PSS(/^hD>P) 


7.25 | 






62.75 




5 




6 




30 






COS 



[0 0 6 6] «ftli:©ffl»ft|««fetf>, iDf^inatcj: 2^f. 

*)^mr^iy^>*yyv>^MtLX7-vv^i>iv [0073] 

jKfctO. 1 6wt%T'fe-3fe. 
[0 0 67] SI 2 C±B»^0ttJfc 3lH3fi*N -f > 

tt*i¥«ufci6jiift*r. -f y*mm(DWimvEM& » 

[0 0 6 8] : Effl«i[fflH-t it) 2 0°Clzj$\??>ffi. 

&»Jj£bfco 

[0 0 6 9] SIMSSTJ : 7V- httCJ: t) IrJ D < 2 0<C 

[0 0 7 0] 8^*1 : ^>*i?xy b/B'sy H©-Y>^ 
ttffiy'X^Bftfllja-r*^ ( Ni-rb57MD 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the organic EL element characterized by to provide the process which applies 
the ink constituent containing the hole-injection material which is the manufacture method of the organic EL element 
of structure of having ****(ed) the hole-injection layer and the luminous layer by the anode plate and cathode, and 
becomes a predetermined field on a substrate from an organic compound with an ink-jet method, and forms a hole- 
injection layer, and the process which applies the ink constituent containing the luminescent material which consists of 
an organic compound with an ink-jet method, and forms a luminous layer. 

[Claim 2] The manufacture method of the organic EL element according to claim 1 characterized by for the 
aforementioned organic EL element being an element which has two or more pixels, preparing on a substrate the 
septum which separates every pixel of this on a substrate, and forming the aforementioned hole-injection layer and die 
aforementioned luminous layer in the field between these septa. 

[Claim 3] The manufacture method of the organic EL element according to claim 1 characterized by for the 
aforementioned organic EL element being an element which has two or more pixels, preparing on a substrate the 
septum which separates every pixel of this, and forming the aforementioned hole-injection layer and the 
aforementioned luminous layer through the consecutive-processing process of oxygen gas plasma and fluorocarbon gas 
plasma on a substrate. 

[Claim 4] The manufacture method of the organic EL element according to claim 1 characterized by removing the 
solvent of this ink constituent after applying the ink constituent containing the hole-injection material which consists of 
the aforementioned organic compound with an ink-jet method, removing the solvent of this ink constituent after 
applying the ink constituent containing obtaining a hole-injection layer and the luminescent material which consists of 
the aforementioned organic compound with an ink-jet method, and obtaining a luminous layer. 

[Claim 5] Organic [ which is characterized by making the material of this ink constituent harden or conjugate with heat 
treatment further, and obtaining a luminous layer after applying the ink constituent characterized by providing the 
following with an ink-jet method / according to claim 1 ] ** which is made to harden or conjugate the material of this 
ink constituent with heat treatment further, and obtains a hole-injection layer after applying the ink constituent 
containing the hole-injection material which consists of the aforementioned organic compound by the ink-jet method. 
And luminescent-material **************** which consists of the aforementioned organic compound 
[Claim 6] The manufacture method of an organic EL element given in either according to claim 1 to 5 which is 
characterized by the contact angle to the material from which the viscosity of the ink constituent containing the 
aforementioned hole-injection material or the aforementioned luminescent material constitutes 1-20 mPa-s, and 
surface tension constitutes the nozzle side of 20 - 70 mN/m and an ink-jet head being 30-170 degrees. 
[Claim 7] The manufacture method of the organic EL element according to claim 6 characterized by the solid part 
concentration of the aforementioned ink constituent being 0.01 - 10.0wt%. 

[Claim 8] The organic EL element according to claim 6 or 7 characterized by the vapor pressure of the aforementioned 
ink constituent containing a kind of solvent of 0.001 - 50mmHg (room temperature) at least. 

[Claim 9] The manufacture method of the organic EL element according to claim 8 characterized by the solvent of the 
aforementioned ink constituent being a non-proton nature annular polar solvent. 

[Claim 10] The manufacture method of the organic EL element according to claim 6 to 9 characterized by the 
aforementioned ink constituent containing a glycol-ether system acetic acid. 

[Claim 1 1] the aforementioned ink constituent — a lower alcohol — less than [ 20wt% ] - the manufacture method of 
the organic EL element according to claim 6 to 10 characterized by containing 

[Claim 1 2] The manufacture method of the organic EL element according to claim 6 characterized by the 
aforementioned ink constituent containing the mixture of the poly thiophene derivative and a polystyrene sulfonic acid 
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as this hole-injection material including hole-injection material. 

[Claim 13] Furthermore, the manufacture method of the organic EL element according to claim 12 characterized by 
containing a silane coupling agent as a heat-curing agent. 

[Claim 14] The manufacture method of the organic EL element according to claim 6 characterized by the ; 
aforementioned ink constituent containing the precursor of poly (PARAFENIREMBINIREN) and its derivative as this 
luminescent material including luminescent material. 

[Claim 1 5] The manufacture method of the organic EL element according to claim 14 characterized by using what 

doped low-molecular coloring matter as the aforementioned luminescent material. 

[Claim 1 6] The organic EL element manufactured by the method according to claim 1 to 1 5. 

[Claim 17] The ink constituent characterized by being an ink constituent containing the hole-injection material or 

luminescent material applied by the ink-jet method in manufacture of an organic EL element, and the contact angle to 

the material from which viscosity constitutes 1 - 20 mPa-s, and surface tension constitutes the nozzle side of 20 - 70 

mN/m and an ink-jet head being 30-170 degrees. 

[Claim 18] The ink constituent according to claim 17 with which solid part concentration is characterized by ****** at 
0.01 - 10.0wt%. 

[Claim 19] The ink constituent according to claim 17 or 18 characterized by vapor pressure containing a kind of 
solvent of 0.001 - 50mmHg (room temperature) at least. 

[Claim 20] They are the feature and an ink constituent according to claim 19 about the solvent of the aforementioned 
ink constituent being a non-proton nature annular polar solvent. 

[Claim 21] It is an ink constituent to the claim 17 characterized by including the aforementioned glycol-ether system 
acetic acid, or either of 20. 

[Claim 22] a lower alcohol - less than [ 20wt% ] - the ink constituent according to claim 17 to 21 characterized by 
containing 

[Claim 23] The ink constituent according to claim 17 characterized by the aforementioned ink constituent containing 
the mixture of the poly thiophene derivative and a polystyrene sulfonic acid as this hole-injection material including 
hole-inj ection material . 

[Claim 24] Furthermore, the ink constituent according to claim 17 characterized by containing a silane coupling agent 
as a heat-curing agent. 

[Claim 25] The ink constituent according to claim 17 characterized by the aforementioned ink constituent containing 
the precursor of poly (PARAFENIREMBINIREN) and its derivative as this luminescent material including 
luminescent material. 

[Claim 26] The ink constituent according to claim 25 characterized by using what doped low-molecular coloring 
matter as the aforementioned luminescent material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] It is related with the manufacture method of the organic EL element 
which is an electric light emitting device used for a display, the display light source, etc., an organic EL element, and 
the ink constituent used for the formation of a hole-injection layer or a luminous layer. 
[0002] 

[Description of the Prior Art] Development of the light emitting device which used the organic substance for the 
luminous layer as a spontaneous luminescence type display replaced with a liquid crystal display is accelerating in 
recent years. As a formation process of a luminous layer which consists of the organic substance in organic EL 
(electroluminescence) element, it is Appl.Phys.Lett.51(12) and 21. September How to form low-molecular material by 
the vacuum deposition as shown in 913 pages of 1987 Appl.Phys.Lett.71(l), 7 July The method of applying polymeric 
materials as shown from 34 pages of 1997 is mainly developed. 

[0003] When using low-molecular system material as a means of colorization, the method of carrying out the vacuum 
evaporationo of the luminescent material of the different luminescent color over the mask of a predetermined pattern to 
a desired pixel corresponding point, and forming it in it is performed. On the other hand, when using macromolecule 
system material, since patterning can be done minutely and easily, the colorization using the ink-jet method attracts 
attention. About production of the organic EL element by the ink-jet method, it is indicated by JP,7-235378,A, JP,10- 
12377,A, JP,10-153987,A, JP,1 1-40358,A, and JP,1 1-54270, A, for example. 

[0004] Furthermore, by the organic EL element, in order to raise luminous efficiency and endurance, it is shown that a 
hole-injection layer or an electron hole transporting bed is formed between an anode plate and a luminous layer 
(Appl.Phys.Lett.51, 913 pages of 21 September 1987). Conventionally, a film is formed by the applying methods, such 
as a spin coat, using a conductive polymer, for example, the poly thiophene derivative, and the poly aniline derivative 
(357,477 Nature, 1992) as a buffer layer or a hole-injection layer. As the hole-injection layer or electron hole 
transporting bed of low-molecular system material, the phenylamine derivative was formed and used in many cases by 
vacuum evaporationo. 
[0005] 

[Problem(s) to be Solved by the Invention] In the organic EL element, in case the laminated structure of a hole- 
injection layer and a luminous layer is formed, a means not to make material useless, but to carry out patterning of the 
organic thin film which constitutes a hole-injection layer and a luminous layer that it is simple and minutely, and to 
form membranes is demanded. 

[0006] The ink-jet method is very effective. However, manufacture of the ink constituent which can form membranes 
as a functional film, without filling the stable regurgitation nature by the ink-jet method, and spoiling the property of 
material is a very difficult technical problem. The ink constituent is indicated by JP,1 1-40358,A and JP,1 1-54270,A in 
manufacture of an organic EL element. The constituent which used high-boiling point solvents, such as a glycerol and 
a diethylene glycol, as DMF (dimethylformamide) or a wetting agent is indicated by these publications from the point 
of regurgitation nature. DMF has a problem in the stability over heat, an acid, and alkali, and higher alcohol, such as a 
glycerol and a diethylene glycol, has the problem which reacts in process of a PPV precursor and conjugation, and 
checks a property, when using a poly para-phenylene vinylene (PPV) as a green luminescent material. Moreover, 
especially a glycerol is difficult to remove. 

[0007] Moreover, if the diameter of a nozzle tends to be made small and it is going to form a smaller ink-jet drop, in 
order to raise the resolution of patterning, the more a drop will become small, the more ink has also produced the 
problem of becoming easy to get dry. 

[0008] Furthermore, when carrying out the laminating of the organic layer not only by the ink-jet method but by the 
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applying method, the so-called compatibility in which the solvent of a constituent dissolves the organic film of a 
ground layer poses a problem. It is the case where a luminous layer is specifically formed on a hole-injection layer (or 
electron hole transporting bed). 

[0009] Then, the place made into the technical problem of this invention is located in the place which provides the 
method row which manufactures the organic EL element which consists of an organic cascade screen which excelled 
[ low cost / simplicity, a short time, and ] in the property with the ink constituent which makes it possible. 
[0010] 

[Means for Solving the Problem] According to this invention, the manufacture method of the organic EL element of 
following the (1 ) - (5) is offered. 

[001 1 ] (1) The manufacture method of the organic EL element characterized by to provide the process which applies 
the ink constituent containing the hole-injection material which is the manufacture method of the organic EL element 
of structure of having ****(ed) the hole-injection layer and the luminous layer by the anode plate and cathode, and 
becomes a predetermined field on a substrate from an organic compound with an ink-jet method, and forms a hole- 
injection layer, and the process which applies the ink constituent containing the luminescent material which consists of 
an organic compound with an ink-jet method, and forms a luminous layer. 

[0012] By the method of starting which forms both the hole-injection layer which consists of an organic compound, 
and a luminous layer by the ink-jet method, the method concerned can form all organic layers by the simple method, 
and can make any layer a high performance. 

[0013] In addition, in this invention, a hole-injection layer is a layer into which an electron hole may be made to inject 
effective in a luminous layer from an anode plate side, and it also has an electron hole transportation function. 
Moreover, you may prepare the electron hole transporting bed which has an electron hole transportation function with 
a hole-injection layer in another layer. 

[0014] (2) The manufacture method of the organic EL element of (1) characterized by for an organic EL element being 
an element which has two or more pixels, preparing on a substrate the septum which separates every pixel of this on a 
substrate, and forming the aforementioned hole-injection layer and the aforementioned luminous layer in the field 
between these septa. 

[0015] A high definition organic EL element can be easily obtained with multiple color, without mixing a different 
luminous layer by the method concerned of (2). 

[0016] (3) The manufacture method of the organic EL element of (1) characterized by for an organic EL element being 
an element which has two or more pixels, preparing on a substrate the septum which separates every pixel of this, and 
forming the aforementioned hole-injection layer and the aforementioned luminous layer through the consecutive- 
processing process of oxygen gas plasma and fluorocarbon gas plasma on a substrate. 

[0017] By the method concerned of (3), the wettability difference in a drop can be given on a substrate, and detailed 
patterning of an ink-jet drop becomes possible. 

[0018] (4) The manufacture method of the organic EL element of (1) characterized by removing the solvent of this ink 
constituent after applying the ink constituent containing the hole-injection material which consists of the 
aforementioned organic compound with an ink-jet method, removing the solvent of this ink constituent after applying 
the ink constituent containing obtaining a hole-injection layer and the luminescent material which consists of the 
aforementioned organic compound with an ink-jet method, and obtaining a luminous layer. 

[0019] The organic solid-state thin film as the desired hole-injection layer and desired luminous layer of a property can 
be formed by the method concerned of (4). 

[0020] (5) The manufacture method of the organic EL element of (1) characterized by to make the material of this ink 
constituent harden or conjugate with heat treatment further, and to obtain a luminous layer after applying the ink 
constituent containing making the material of this ink constituent harden or conjugate with heat treatment further, and 
obtaining a hole-injection layer after applying the ink constituent containing the hole-injection material which consists 
of the aforementioned organic compound by the ink-jet method, and the luminescent material which consists of the 
aforementioned organic compound with an ink-jet method. 

[0021] The hole-injection layer and luminous layer which have the outstanding function by the method concerned of 
(5) can be formed. 

[0022] Moreover, according to this invention, following (6) or the ink constituent of (15) is offered. (6) The ink 
constituent characterized by being an ink constituent containing the hole-injection material or luminescent material 
applied by the ink-jet method in manufacture of an organic EL element, and the contact angle to the material from 
which viscosity constitutes 1-20 mPa-s, and surface tension constitutes the nozzle side of 20 - 70 mN/m and an ink-jet 
head being 30-1 70 degrees. 

[0023] the case where it applies especially by the ink-jet method according to the ink constituent concerned of (6) — a 
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nozzle - while pressing down the blinding of a hole, and the flight deflection of an ink drop, the regurgitation is made 
smooth, and it becomes controllable [ discharge quantity and regurgitation timing ], and the stable regurgitation by the 
inknjet method becomes possible 

[0024] (7) (6) ink constituents with which solid part concentration is characterized by ****** at 0.01 - 10.0wt%. 
[0025] According to the ink constituent concerned of (7), when applying by the ink-jet method, it becomes possible to 
obtain desired thickness, without spoiling regurgitation nature. 

[0026] (8) (6) or (7) ink constituents which are characterized by vapor pressure containing a kind of solvent of 0.001 - 
50mmHg (room temperature) at least. 

[0027] the time of applying by the ink jet according to the ink constituent concerned of (8) — dryness of ink - it can 
stop — a nozzle — the blinding in a hole can be lost 

(9) It is the ink constituent of the feature and either of (8) about the solvent of the aforementioned ink constituent being 
a non-proton nature annular polar solvent. 

[0028] In case the ink constituent concerned of (9) distributes or dissolves stably and is applied by the ink-jet method, 
without spoiling the property of hole-injection material or luminescent material, the stable regurgitation of it becomes 
possible. 

[0029] (10) The ink constituent of either (6) characterized by including a glycol-ether system acetic acid, or (9). 
[0030] It not only can suppress dryness of ink, but according to the ink constituent concerned of (10), it can improve 
membrane formation nature. 

[0031] (1 1) a lower alcohol ~ less than [ 20wt% ] ~ the ink constituent of either (6) characterized by containing, or 
(10) 

[0032] According to the ink constituent concerned of (1 1), in case it applies especially by the ink-jet method, it 
becomes possible to adjust surface tension and viscosity to a desired value, without spoiling the regurgitation nature of 
ink. 

[0033] (12) The ink constituent of (6) characterized by the aforementioned ink constituent containing the mixture of 
the poly thiophene derivative and a polystyrene sulfonic acid as this hole-injection material including hole-injection 
material. 

[0034] According to the ink constituent concerned of (12), in case it applies especially by the ink-jet method, 
regurgitation nature and membrane formation nature are excellent, and it becomes possible to obtain a highly efficient 
hole-injection layer in an organic EL element. 

[0035] (13) The ink constituent of (12) characterized by furthermore containing a silane coupling agent as a heat- 
curing agent. 

[0036] If the ink constituent concerned of (13) is used, the hole-injection layer which does not cause compatibility with 
a luminous layer in an organic EL element by applying especially by the ink-jet method can be formed. 
[0037] (14) The ink constituent of (6) characterized by the aforementioned ink constituent containing the precursor of 
poly (PARAFENIREMBINIREN) and its derivative as this luminescent material including luminescent material. 
[0038] According to the ink constituent concerned of (14), it can consider as the green which was excellent in the 
regurgitation nature at the time of applying especially to the ink-jet method, and membrane formation nature, and was 
excellent in the luminescence property in the organic EL element, or the ink constituent for red luminous layers. 
[0039] (15) The ink constituent of (14) characterized by using what doped low-molecular coloring matter as the 
aforementioned luminescent material. 

[0040] According to the ink constituent concerned of (15), it can consider as the green which was excellent in the 
regurgitation nature at the time of applying especially to the ink-jet method, membrane formation nature, and the 
luminescence property, or the ink constituent for red luminous layers. 

[0041] The above (6) or the ink constituent of (15) can be suitably used in the formation process of a hole-injection 
layer or a luminous layer in the manufacture method of the organic EL element of (1) or (5), respectively. 
[0042] Moreover, according to this invention, the highly efficient organic EL element obtained by the above- 
mentioned method is offered. 
[0043] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained in detail. 
[0044] It is the method of applying on the substrate which the ink constituent which made the solvent dissolve or 
distribute the hole-injection material which serves as the manufacture method of the organic EL element by the ink-jet 
method of this invention from the organic substance which forms an element, and the luminescent material which 
becomes a row from the organic substance is made to breathe out from an ink-jet head, for example, a transparent 
electrode is formed, and constitutes a pixel, and forming a luminous layer in a hole-injection layer row. According to 
this ink-jet method, detailed patterning can be performed simple in a short time, and multiple-color-izing is possible. 
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Moreover, material is not made useless, even if it becomes the substrate of a large area, since what is necessary is just 
to apply the material of an initial complement to a required place. 

[0045] The structure of the head for ink jets used for the organic EL element of this invention in the manufacture 
method is shown in drawin g 1 and drawing 2 . The head 10 for ink jets concerned is equipped with the nozzle plate 1 1 
and diaphragm 13 made from stainless steel, and both are joined through the batch member (reservoir plate) 15. 
between a nozzle plate 1 1 and diaphragms 13 — a batch — two or more ink rooms 19 and ****** 21 are formed of the 
member 15 The ink room 19 and the interior of ****** 21 are filled with the ink constituent of this invention, and the 
ink room 19 and ****** 21 are opening them for free passage through a feed hopper 23. furthermore, the nozzle for 
injecting an ink constituent from the ink room 19 in the shape of JIETO to a nozzle plate 11 — the hole 25 is formed the 
ink introduction for on the other hand supplying an ink constituent to the head 10 for ink jets at******21— the hole 
27 is formed Moreover, on the field which counters the ink room 19 of a diaphragm 13, and the field of an opposite 
side, it is made to correspond to the position of the aforementioned space 19, and the piezoelectric device 29 is joined. 
[0046] This piezoelectric device 29 is located between the electrodes 3 1 of a couple, and if it energizes, it will bend so 
that a piezoelectric device 29 may project outside. The capacity of the ink room 19 increases by this. Therefore, the ink 
constituent equivalent to a part for the capacity which increased in the ink room 19 flows through a feed hopper 23 
from ****** 21. Next, if the energization to a piezoelectric device 29 is canceled, both this piezoelectric device 29 and 
the diaphragm 13 will return to the original configuration, since space 19 also returns to the original capacity by this — 
the pressure of the ink constituent of the ink room 1 9 interior going up — a nozzle — an ink constituent spouts 
towards a substrate from a hole 25 

[0047] in addition, a nozzle — the periphery of a hole 25 — the flight deflection of an ink constituent, and a hole — in 
order to prevent plugging, the ** ink layer 26 is formed namely, a nozzle the ** ink layer 26 which consists of a 
nickel-tetrafluoroethylene eutectoid deposit as the periphery of a hole 25 is shown in drawing 2 is formed 
[0048] In the manufacture method of the organic EL element of this invention, the ink constituent containing the hole- 
injection material which is made to breathe out from the aforementioned head for ink jets, and is used, or luminescent 
material has the following properties. 

[0049] The viscosity of an ink constituent is 1 - 20 mPa-s preferably, and is 2 - 8 mPa-s especially preferably. When 
the viscosity of an ink constituent is less than 1 mPa-s, solid part concentration becomes [ too little ] and control of 
discharge quantity not only becomes difficult, but may be unable to form enough films, the case where 20 mPa-s is 
exceeded ~ a nozzle — a possibility that an ink constituent cannot be made to breathe out smoothly from a hole — it is - 

- a nozzle it may be necessary to change the specification of equipment, such as enlarging a hole case 

[ furthermore, ] viscosity is large — a part for solid [ in an ink constituent ] — depositing — easy — a nozzle — the 
blinding frequency of a hole becomes high 

[0050] Moreover, the surface tension of an ink constituent is 20 - 70 mN/m preferably, and is 25 - 45 mN/m especially 
preferably. By making it the surface tension of this range, the flight deflection in the case of the ink regurgitation can 
be stopped, the time of carrying out the regurgitation of the ink constituent, since the wettability on the nozzle side of 
an ink constituent will increase, if surface tension is less than 20 mN/m — an ink constituent — a nozzle — it may 
adhere to the circumference of a hole asymmetrically in this case, a nozzle — in order that attraction may work between 
the affixes made into the constituent adhering to the hole, and how to breathe out, the so-called flight deflection which 
will be breathed out by the uneven force and cannot reach a target position arises, and an ink constituent is natural — 
the frequency also becomes high Moreover, since the configuration of the meniscus in the nose of cam of a nozzle will 
not be stabilized if 70 mN/m is exceeded, control of the discharge quantity of an ink constituent and regurgitation 
timing becomes difficult. 

[0051] The contact angle to the material which constitutes the nozzle side which carries out the regurgitation of the ink 
constituent prepared in the head for ink jets is 30 degrees - 170 degrees preferably, and is 35 degrees - 65 degrees 
especially preferably. When an ink constituent has the contact angle of this range, the flight deflection of an ink 
constituent can be controlled and precise patterning becomes possible. Since the wettability to the material which 
constitutes the nozzle side of an ink constituent increases when this contact angle is less than 30 degrees, flight 
deflection arises like the case where it is surface tension, moreover . if it exceeds 170 degrees — an ink constituent and 
a nozzle — the interaction of a hole serves as the minimum, and since the configuration of the meniscus in the nose of 
cam of a nozzle is not stabilized, control of the discharge quantity of an ink constituent and regurgitation timing 
becomes difficult 

[0052] Flight deflection means that the position which the dot reached produces a gap of 50 micrometers or more to a 
target position here, when an ink constituent is made to breathe out from the aforementioned nozzle, mainly — a nozzle 

— it generates by the case where the wettability of a hole is uneven, the blinding by adhesion of the solid component of 
an ink constituent, etc. 
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[0053] 0.01 - 10.0wt% of the solid part concentration of an ink constituent is desirable to the whole constituent, and is 
still more desirable. [ 0.1 - 5.0wt% of] If solid part concentration is too low, in order to obtain required thickness, the 
number of times of the regurgitation will increase and mass-production efficiency will become bad. Moreover, even if 
too high, viscosity becomes high and regurgitation nature is affected. 

[0054] As for a part for the above-mentioned solid one, it is desirable for the vapor pressure in a room temperature to 
dissolve or distribute to at least one or more solvents of 0.005 - 50mmHg. using the solvent it is hard to become it dry - 
- an ink constituent — a nozzle — it can dry with a hole and can prevent adhesion for thickening, condensation, and 
solid taking place However, in membrane formation process, since removal of a solvent is difficult, a solvent with 
which vapor pressure is less than 0.005mmHg(s) is not suitable. 

[0055] As such a solvent, glycol-ether system acetic acids, such as non-proton nature annular polar solvents, such as 
gamma-butyrolactone, N-methyl pyrrolidone (NMP), 1, and 3 -dimethyl -2-imidazolidinone (DMI) and its derivative, or 
carbitol acetate (CA), and butyl carbitol acetate (BCA), are mentioned. Solvents, such as CA and BCA, are effective 
also at the point of raising membrane formation nature. 

[0056] On the other hand, although lower alcohols, such as a methanol (MeOH), ethanol (EtOH), and propyl alcohol, 
are effective in manufacture of surface tension and viscosity, since volatility is high, it is desirable that it is less than 
[ 20wt% ]. 

[0057] In addition, the above-mentioned property is suitable also as a property of the electron hole transportation 
material which constitutes this layer in the case of forming an electron hole transporting bed in an organic EL element. 
[0058] Hereafter, this invention is explained still in detail in accordance with an example. 

[0059] (Example 1) An example 1 is related with the ink constituent for hole-injection stratification applied by the ink- 
jet method in manufacture of an organic EL element. 

[0060] PEDT which is the poly thiophene derivative as a hole-injection material in this invention (polyethylene 
dioxythiophene) 
[0061] 
[Formula 1] 




[0062] PSS (polystyrene sulfonic acid) 
[0063] 
[Formula 2] 




SQ 3 H 



[0064] ******** W as used. These can be purchased from a Beyer company as BAITORONP. As a hole-injection 
material (or electron hole transportation material used as the material of an electron hole transporting bed), although 
the poly aniline, a porphyrin compound, a pyridine derivative, etc. are mentioned, it is the macromolecule which is 
thermally durable and BAITORON P which can be distributed to polar solvents, such as water, is suitable for the ink- 
jet method. The ink constituent shown in Table 1 using BAITORON P was prepared. 
[0065] 
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[0066] In order to prevent compatibility with a luminous layer, the said weight addition was carried out with the 
conductive polymer, using gamma-glycidyloxypropyl trimethoxysilane as a silane coupling agent which constructs a 
bridge by heat-treatment. The solid part concentration of a final ink constituent was 0.16wt(s)%. 
[0067] The result which evaluated the viscosity of the above-mentioned constituent, surface tension, the contact angle 
to the material which constitutes the ink regurgitation nozzle side of the head for ink jets, regurgitation nature, 
patterning nature, and membrane formation nature is shown in Table 2. The following methods estimated the physical 
property and regurgitation property of an ink constituent. 

[0068] Viscosity: The value in 20 degrees C was measured with E type viscometer. 

[0069] Surface tension: Similarly the value in 20 degrees C was measured by the plate method. 

[0070] Contact angle: It measured as a static contact angle on the material (nickel-tetrafluoroethylene eutectoid plating 
hydrophobic layer) which constitutes the ink regurgitation nozzle side of the head for ink jets. 
[0071] Regurgitation property: The head for ink jet printers (Epson MJ-930C) was used. Flight deflection measured 
impact dispersion of the ink drop on the substrate when setting distance of a head and a substrate to 0.6mm. a nozzle » 
a part for solid [ of the ink constituent which carried out the continuation regurgitation (frequency of 7200Hz) of the 
ink constituent, and deposited as blinding frequency of a hole ] etc. — a nozzle - the hole carried out blinding and the 
time taken to result in the state where it became regurgitation impotentia was measured 

[0072] Patterning nature, membrane-formation nature: After breathing out to the test cell shown in drawing 3 (a) and 
(b) and removing a solvent in a room temperature and a vacuum, 200 degrees C (condensation, flat nature, etc.) of 
membraneous qualities of the film which heat-treated for 10 minutes and was formed were observed under the 
microscope among the atmosphere. A test cell has the pixel (40-micrometer pitch) which carried out opening of the 2- 
micrometer thick polyimide 40 formed on the ITO substrate 41 with the diameter of 30 micrometer. Performing 
consecutive processing of oxygen gas plasma and fluorocarbon gas plasma before the regurgitation, the polyimide 
front face used what hydrophilicity-ized ****** and the ITO front face. In addition, the aforementioned plasma 
treatment may be which atmosphere in a vacuum and the atmosphere. And the ink constituent 44 was breathed out 
from the ink-jet head 43 of ink-jet equipment 42 to opening, and the film was obtained and evaluated. A result is 
shown in the following table 2. 



[0073] 
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[0074] As shown in Table 2, it was that to which ******, patterning nature, and membrane formation nature reach 
sufficiency and practical use level. In addition, the place during composition of Table 1 (for example, the place which 
prepared the methanol (MeOH) and the constituent with which the addition of isopropyl alcohol (IP A) exceeds 20%, 
formed like the above, and was evaluated), or the place which prepared the constituent which did not add 1 and 3- 
dimethyl-2-imidazolidine (DMI), but was replaced with water, formed like the above, and was evaluated — the above — 
even if it fulfills a physical value, blinding has been started among **** by thirst of an ink constituent 
[0075] (Example 2) An example 2 is related with the ink constituent for luminous layers. 
[0076] In this invention, poly (PARAFENIREMBINIREN) (PPV) was used as a green luminescent material. 
[0077] as an organic compound which can form a luminous layer, the poly propine vinylenes, such as the poly alkyl 
thiophenes, such as PTV (poly (2, 5-thienylene vinylene)), PFV (poly (2, 5-FURIREN vinylene)), poly para- 
phenylene, and the poly alkyl fluorene, a pyrazoline dimer, a kino lysine carboxylic acid, benzo pyrylium perchlorate, 
a benzo PIRANO kino lysine, a phenanthroline europium complex, etc. mention other than PPV — having - these - 
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one sort » or two or more sorts can be mixed and it What consists of a macromolecule organic compound also in these 
is desirable. A macromolecule organic compound is excellent in membrane formation nature, and the endurance of a 
luminous layer is very good. Macromolecule system material has molecular design tuck length latus flexibility, and the 
rational design of EL light emitting device is possible for it. Moreover, it has the band gap of a visible region, and 
comparatively high conductivity, and a conjugated-system macromolecule has such a remarkable inclination 
especially. As a luminous layer material, the precursor of the conjugated-system macromolecule which conjugates by 
the conjugated-system macromolecule itself or heating (membrane formation) is used. PPV or especially its derivative 
is desirable also in these. As a precursor of a PPV derivative, a MO-PPV (poly (2, 5-dimethoxy -1, 4- 
phenylenevinylene)) precursor, a CN-PPV (poly (2, 5-screw hexyloxy-1, 4-phenylene - (1-cyano vinylene))) precursor, 
etc. are mentioned. The precursor before conjugation (membrane formation) of PPV or its derivative is meltable to 
water or a polar solvent, and fits the pattern formation by the ink-jet method. Furthermore, PPV or its derivative has 
strong fluorescence, and since it is also the conductive polymer which the pi electron of a double bond has delocalized 
on a polymer chain, the thin film of PPV can function also as a hole-injection transporting bed, and can obtain a highly 
efficient organic EL element. 
[0078] 
[Formula 3] 




[0079] The ink constituent shown in Table 3 using the poly (PARAFENIREMBINIREN) precursor (water / 
MeOH=5/95 mixed solution) was prepared. Solid part concentration was 0.3wt(s)%. 
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[0081] The result which evaluated the viscosity of the above-mentioned constituent, surface tension, the contact angle 
to the material which constitutes the ink **** nozzle side of the head for ink jets, ******, patterning nature, and 
membrane formation nature is shown in Table 4. The same method as an example 1 estimated the physical property 
and **** property of an ink constituent. After ****, in the room temperature and the vacuum, membrane formation 
nature removed the solvent, among nitrogen-gas-atmosphere mind, 1 50 degrees C, is what was processed for 4 hours, 
and evaluated it. 



[0082] 
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[0083] As shown in Table 4, it was that to which ******, patterning nature, and membrane formation nature reach 
sufficiency and practical use level. On the other hand, although it was satisfactory to ****** for example, when the ink 
constituent which replaced butyl carbitol acetate (BCA) with the glycerol was prepared and the same membrane 
formation and same evaluation as the above were performed or it replaced DMI by the dimethylformamide (DMF), 
luminous efficiency was low and also shifted the luminescent color to the short wavelength side, the case where he 
wants to make solid part concentration deeper than 0.3wt(s)% - a precursor solution - more than 20wt% - if it adds - 
a MeOH content - increasing - ink - becoming it dry - being easy -- since flight deflection and blinding were 
produced, what ****(ed) and condensed the precursor solution was used 
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[0084] (Example 3) An example 3 is related with the ink constituent for luminous layers. 

[0085] In this example, what added the rhodamine 101 which is a low-molecular fluorochrome as a red luminescent 
material was used for the PPV precursor ink constituent used in the example 2. 

[0086] The method of doping the fluorochrome of a low-molecular system can change the luminescence property of a 
luminous layer, for example, is very effective considering the improvement in luminous efficiency, or luminescence 
wavelength as a frog means. The high red of color purity and green luminescence can be obtained by the dope of a 
fluorochrome. 

[0087] As a fluorochrome used for a red luminous layer, DCM of laser coloring matter, a rhodamine or a rhodamine 
derivative, a perylene, etc. can be used. Since it is low-molecular, it is meltable to a solvent, and these fluorochromes 
have PPV etc. and good compatibility and formation of the uniform and stabilized luminous layer is easy for them. As 
a rhodamine derivative fluorochrome, Rhodamine B, the Rhodamine B base, rhodamine 6G, rhodamine 101 
perchlorate, etc. are mentioned, for example, and two or more sorts of these may be mixed. 

[0088] Moreover, as a fluorochrome used for a green luminous layer, a Quinacridone, rubrene, DCJT(s), and those 
derivatives are mentioned. Like the above-mentioned red fluorochrome, since these fluorochromes are low-molecular, 
PPV etc. and compatibility are good meltable and formation of a luminous layer is easy for them to a solvent. 

0089] In this example, the ink constituent for red luminous layers shown in die following table 5 was prepared. 
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[0091] The result which evaluated the viscosity of the above-mentioned constituent, surface tension, the contact angle 
to the material which constitutes the ink **** nozzle side of the head for ink jets, ****** 3 patterning nature, and 
membrane formation nature is shown in Table 6. The same method as an example 2 estimated the physical property of 
an ink constituent and a **** property, and membrane formation nature. 
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[0093] As shown in Table 6, it was that to which ******, patterning nature, and membrane formation nature reach 
sufficiency and practical use level, the amount of dopes of a rhodamine 101 — a PPV precursor ~ receiving — 1.5wt 
(s)% — when it added, it was the most efficient and red luminescence was shown 

[0094] (Example 4) An example 4 is related with the manufacture method of the organic EL element by the ink-jet 
method. Drawing 4 shows the manufacturing process of the full color organic EL element of three colors. 
[0095] While the transparent substrate 104 is a base material, it functions as a field which takes out light. Therefore, 
the transparent substrate 104 is chosen in consideration of the transparency property and thermal stability of light. As a 
transparent substrate material, although a glass substrate, transparent plastics, etc. are mentioned, for example, since it 
excels in thermal resistance, a glass substrate is desirable. 

[0096] First, the pixel electrodes 101, 102, and 103 were formed on the transparent substrate 104. As the formation 
method, although photo lithography, vacuum deposition, the sputtering method, the metal-fog method, etc. are 
mentioned, for example, being based on photo lithography is desirable. As a pixel electrode, a transparent pixel 
electrode is desirable, and a tin oxide film, an ITO film, the multiple-oxide film of indium oxide and a zinc oxide, etc. 
are mentioned as a material which constitutes a transparent pixel electrode. 

[0097] Next, the septum (bank) 105 was formed by the photosensitive polyimide, and it buried each above transparent 
pixel inter-electrode. Thereby, improvement in contrast, prevention of the color mixture of luminescent material, the 
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optical leak from between a pixel and pixels, etc. can be prevented. 

[0098] although it obtains, and it will not be limited especially if it is, organic materials, such as acrylic resin, an epoxy 
resin, and a photosensitive polyimide, are desirable, for example from the thing which have endurance to the solvent of 
EL material as a material which constitutes a septum 105 and for which-izing can be carried out [ Teflon ] by 
fluorocarbon gas plasma treatment You may be the laminating septum which made inorganic material, such as 
liquefied glass, the lower layer. Moreover, a septum 105 mixes carbon black etc. in the above-mentioned material, and 
is good also as a black resist. As the formation method of this septum 105, photo lithography etc. is mentioned, for 
example. 

[0099] Just before applying the ink constituent for hole-injection layers (further electron hole transporting bed), 
continuation plasma treatment of the oxygen gas of the above-mentioned substrate and fluorocarbon gas plasma was 
performed. Thereby, ****** and an ITO front face are hydrophilicity-ized and a polyimide front face can perform 
wettability control by the side of the substrate for carrying out patterning of the ink-jet drop minutely. As equipment 
which generates plasma, it can use similarly with the equipment which generates plasma in a vacuum, or the equipment 
which generates plasma in the atmosphere. 

[0100] Next, the ink constituent for hole-injection layers mentioned in the example 1 was breathed out from the head 
110 (Epson MJ-930C) of ink-jet print equipment 109, and the patterning application was performed on each pixel 
electrodes 101 and 102 and 103. The solvent was removed on a room temperature and the conditions of 20 minutes 
after an application and among the vacuum (ltorr), and the ink constituent for luminous layers mentioned in the 
examples 2 and 3 and the hole-injection layer 120 not dissolving were formed among the atmosphere after that with 
200 degrees C (on a hot plate), and heat treatment for 10 minutes. Thickness was 40nm. Although each pixel formed 
the common hole-injection layer in this example, depending on the case, you may form using the hole-injection 
material (or electron hole transportation material) which was suitable for the luminous layer the whole luminous layer. 
[0101] The ink constituent for red luminous layers furthermore mentioned in the example 3 and the ink constituent for 
green luminous layers mentioned to the row in the example 2 were applied to the pixel electrode 101 row in the shape 
of PATANIN on 102 through the hole-injection layer 120 top with the ink-jet method. After an application and among 
the vacuum (ltorr), the solvent was made to remove and conjugate continuously with 150 degrees C and heat treatment 
of 4 hours among nitrogen-gas-atmosphere mind on a room temperature and the conditions of 20 minutes, and the red 
luminous layer 106 and the green luminous layer 107 were formed. Thickness was 50nm. The luminous layer 
conjugated with heat treatment is insoluble to a solvent. 

[0102] According to this ink-jet method, detailed patterning can be performed simple in a short time. Moreover, it is 
possible by changing the solid part concentration and discharge quantity of an ink constituent to change thickness. 
[0103] Moreover, before forming a luminous layer, you may perform continuation plasma treatment of oxygen gas and 
fluorocarbon gas plasma in the hole-injection layer 120. A fluorine ghost layer is formed on a hole injection or the 
electron hole transporting bed 120 by this, and ionization potential can offer the increase of hole-injection efficiency, 
and the organic high EL element of luminous efficiency by the bird clapper highly. 

[0104] Subsequently, the blue luminous layer 108 was formed on the pixel electrode 103 through the red luminous 
layer 106, green luminous layer 107, and hole-injection layer 120 top. Thereby, it not only forms the three primary 
colors of red, green, and blue, but it can bury and carry out flattening of the level difference of a red luminous layer 
and the 106 green luminous layer 107, and a septum 105. Thereby, vertical inter-electrode short-circuit can be 
prevented certainly. By adjusting the thickness of a blue luminous layer, in a laminated structure with a red luminous 
layer and a green luminous layer, a blue luminous layer acts as an electron-injection transporting bed, and does not 
emit light blue. 

[0105] It is not limited especially as the formation method of this blue luminous layer 108, but membranes can be 
formed also by the general spin coat method as a wet method, or the ink-jet method. In this example, the spin coat of 
the xylene solution of the poly dioctyl fluorene was carried out, and the blue luminous layer 108 of 45nm of thickness 
was formed. 

[0106] The poly dihexyl fluorene which is otherwise the poly fluorene derivative as a blue luminous layer, and a 
copolymer with other polymerization machines are mentioned, and an organic compound with a blue fluorochrome or 
electron-injection transportation ability may be added. 

[0107] As an organic compound which can form an electron-injection transporting bed, PBD, the OKISA diazole 
derivative of OXD-8 grade, DSA, an aluminum quinol complex, Bebq, a triazole derivative, an azomethine complex, a 
porphin complex, etc. are mentioned. 

[0108] Since a full color organic EL element can be formed by combining with other organic luminescent material 
used for an ink-jet method even if it is the luminescent material which is seldom suitable for an ink-jet method by 
forming two colors with an ink-jet method among organic luminous layers, and forming other Isshiki by the 
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conventional method of application like this example, the flexibility of an element design increases. As the 
conventional methods of application other than an ink-jet method, print processes, a replica method, a dipping method, 
the spin coat method, the cast method, the capillary-tube method, the roll coat method, the bar coat method, etc. are 
mentioned. 

[0109] Finally, cathode (counterelectrode) 1 13 was formed. As cathode 1 13, a metal thin film electrode is desirable, 
and Mg, Ag, aluminum, Li, etc. are mentioned as a metal which constitutes cathode, for example. Moreover, the alloy 
which can use a small material of a work function other than these, for example, contains alkali metal, alkaline earth 
metal, such as calcium, and these can be used. Moreover, a metaled fluorine ghost can also be adapted. Such cathode 
113 can be formed by the vacuum deposition, the spatter, etc. In this example, calcium was carried out by the vacuum 
heating vacuum deposition, 1200nm laminating of the lOOnm of the aluminum was further carried out by the spatter, 
and it considered as cathode. 

[0110] Furthermore, you may form a protective coat on cathode 1 13. By forming a protective coat, cathode 1 13 and 

degradation of each luminous layers 106, 107, and 108, damage, exfoliation, etc. were able to be prevented. 

[01 1 1] As a component of such a protective coat, an epoxy resin, acrylic resin, liquefied glass, etc. are mentioned. 

Moreover, as the formation method of a protective coat, the spin coat method, the casting method, a dipping method, 

the bar coat method, the roll coat method, the capillary-tube method, etc. are mentioned, for example. 

[01 12] In the organic EL element obtained by this example, two or more 100 cd/m brightness was obtained [ the low 

battery not more than 5 V ] for the pixel of each color. Moreover, in the red pixel and green pixel which were formed 

with the ink-jet method, luminous efficiency was 0.15 lm/W and 0.25 lm/W, respectively, and the luminescence life 

(time when continuation luminescence is carried out, until it impresses fixed current, and it falls 50% to initial 

brightness) was also 2000 hours or more. 

[01 13] It was of the same grade as the thing of the red light emitting device which formed the hole-injection layer and 
the luminous layer by the same laminated structure on the spin coat using the same material as the above, and a green 
light emitting device. Thus, the property which was excellent also in the ink-jet method was able to be shown, and the 
element which is not inferior to a spin coat article was able to be formed. 
[0114] 

[Effect of the Invention] Above, according to this invention, both a hole-injection layer and a luminous layer can be 
formed by the ink-jet method, and an organic EL element can be obtained simply quickly by the low cost. Moreover, 
the ink constituent for hole injections and the ink constituent for luminescence material layers excellent in 
patterning nature, and membrane formation nature were able to be offered. Moreover, using this ink constituent, the 
pattern formation of a hole injection or an electron hole transporting bed, and the luminous layer can be carried out 
simple and easily with an ink-jet method, and the highly minute full color organic EL element which was excellent in 
the property which consists of a laminated structure can be manufactured. 
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